Identification and characterization of an outer membrane receptor gene in Acinetobacter baumannii required for utilization of desferricoprogen, rhodotorulic acid, and desferrioxamine B as xenosiderophores.
In this study, we found that Acinetobacter baumannii utilized exogenously supplied desferricoprogen, rhodotorulic acid, and desferrioxamine B for growth under iron-limiting conditions. The ferric uptake regulator (Fur) titration assay method was then successfully applied to select iron-regulated genes in A. baumannii genomic libraries. Part of the nucleotide sequence homologous to Escherichia coli, fhuE, obtained from one of the positive clones allowed us to clone the entire gene, which was named fhuE. The fhuE gene had an amino acid sequence consistent with the N-terminal amino acid sequence of the 76-kDa iron-repressible outer membrane proteins in A. baumannii. Reverse transcription-polymerase chain reaction analysis demonstrated that fhuE mRNA is transcribed under iron-limiting conditions, consistent with the presence of a sequence homologous to the consensus Fur box in the promoter region. Disruption of fhuE resulted in the loss of expression of the 76-kDa protein. In addition, the double disruptant of fhuE and basD, which encodes one of the biosynthetic genes for the cognate siderophore acinetobactin, was unable to grow in the presence of desferricoprogen, rhodotorulic acid or desferrioxamine B. However, growth of the double disruptant was restored by complementation with fhuE, demonstrating that A. baumannii FhuE functions as the receptor common to coprogen, ferric rhodotorulic acid and ferrioxamine B.